1. The distribution of xanthine oxidase in blood and tissues of various animals was studied by means of a radioactive assay capable of detecting 10-7 unit of enzyme. The method was shown to be applicable to tissues with a high uricase content. 2. Of 16 mammalian species examined, six had low concentrations of xanthine oxidase in the serum. In six non-mammalian species, no activity was detected in the serum. 3. The enzyme was not found in the blood cells of any mammals, but was present in the nucleated red blood corpuscles of chicken, turtle and tortoise. 4. Studies of the tissue distribution in four species demonstrated high activities in the liver and intestinal mucosa and consistently low activities in skeletal muscle, heart and brain. 5. There is a rough correlation between the activity of enzyme in serum and its activity in lung tissue in 12 mammalian species. In the dog, left-atrial blood had higher concentrations of xanthine oxidase than right-atrial blood.
A radioactive assay of xanthine-oxidase activity has been developed by al-Khalidi, Nasrallah, . This method allows the determination of 10-7 international unit [King & Campbell (1961) (Shammaa, Nasrallah, Chaglassian, Khachadurian & al-Khalidi, 1965) .
In experiments designed to test the effect of liver damage in animals on serum concentrations of xanthine oxidase, it was found that the normal dog has high concentrations of serum xanthine oxidase. A survey of xanthine-oxidase concentrations in the blood of various animals was therefore undertaken with the aim of finding an experimental animal that, like man, had a low concentration of xanthine oxidase in serum. A wide range of variation in the serum concentration was observed among 22 species.
In an attempt to explain these variations, the distribution of enzyme in the tissue was studied in certain species. No survey of xanthine oxidase in blood and only one survey of xanthine-oxidase activity in a variety of animal tissues has so far been published (Morgan, 1926) , and these results are only semi-quantitative. Our method is far more sensitive than that used by Morgan (1926) and our results include data for several species not previously investigated. Table 1 shows average values for the blood and serum xanthine-oxidase activities in the various species. Variations among individual animals of the same species were usually below 30%, the widest variation being about twofold.
MATERIALS AND METHODS

RESULTS
Among the mammals examined the sheep, pig, cat, camel and goat had low activities of serum enzyme comparable with those observed inman. By contrast the sera of cow, dog, donkey, badger, guinea pig, rabbit, rat and mouse were rich in the enzyme. In the four avian species tested, there was no appreciable activity in the serum, but the chicken exhibited enzyme activity in the whole blood. Similarly, in the turtle and the tortoise the enzyme was not found in the serum but found in the whole blood. Estimation of the enzyme in chicken blood, red blood corpuscles free of platelets, and white blood corpuscles, showed that most ofthe enzyme in blood could be accounted for by the enzyme found in the red cells. Table 2 shows that in the four animal species examined the enzyme was abundant in the liver, whereas it was scarce in heart, muscle and brain. Vol. 97 319 In the cow and the dog there was a wide distribution of the enzyme with especially high values in the lung. In the cow the spleen and kidney also contained appreciable amounts of the enzyme. Xanthine-oxidase activities (in milliunits/g.) in lung tissue from the following species with low serum xanthine-oxidase concentrations were: man, 0-014; sheep, 0'030; camel, 0-015; goat, 0-076; cat, 6-0. The activities of the enzyme in lung tissues from species with high serum xanthine-oxidase concentrations were: rabbit, 0-46; dog, 24; rat, 25; guinea pig, 5 9; cow, 51; mouse, 15. To test the possibility that xanthine oxidase leaks from the lungs of animals with high lung concentrations of xanthine oxidase, simultaneous samples of blood were obtained from the right and left sides of hearts of two dogs under anaesthesia. Each sample was assayed in ten replicates. The results (Table 3) show a significantly higher concentration in the serum from the left heart than in serum from the right.
DISCUSSION
Our results agree in general with those of Morgan (1926) if we assume that his method of assay could detect 2-5milliunits of enzyme/g. of tissue. An exception is that he reported the absence of enzyme in dog liver. This could have been due to the rapid autolysis that occurred when he preincubated liver tissue for 24hr. to decrease the endogenous reduction of methylene blue.
The sensitivity of our method enables us to conclude that the enzyme is virtually absent from the sera of several mammals. The presence of the enzyme in serum or its concentration does not correlate with phylogenetic relationships; closely related animals may have very different serum concentrations.
The tissue distribution of the enzyme in two related pairs of animals (cat and dog, sheep and cow) was studied. Though no clear pattern is seen, the lung tissue of both animals with high serum concentrations of xanthine oxidase (dog and cow) is rich in the enzyme, whereas the lungs of the cat and sheep contain relatively smaller amounts. In the cow the kidneys and the spleen also have high amounts ofthe enzyme and the serum concentration in this animal is about three times that of the dog. The rough correlation between the concentration of the enzyme in the lungs and the serum suggests that the high serum concentration may be due to leakage of enzyme from the lung. This assumption is supported by the results in Table 3 .
Variations were also noted in the distribution of the enzyme within the blood. Washed red cells from man were free of enzyme, and in all mammals that were examined the concentration of enzyme in whole blood was about halfthe serum concentration, indicating that the blood cells did not contain substantial amounts of enzyme. Though serum from the four birds and the two reptiles (species having nucleated red blood cells) had low enzyme concentrations, whole blood from the two reptiles and from chicken contained substantial amounts of the enzyme.
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